Supplemental material:
1 Sensitivity studies were conducted using the Community Land Model (CLM) (Lawrence et al., 2012 ), using online model 2 derived meteorology in the CESM--BGC simulations (Lindsay et al., 2014) , and using the CLM driven by observed 3 meteorological winds (Qian et al., 2006; Harris et al., 2013) . Contrasting these simulations suggest that correlations between 4 LAI and temperature are robust to changing meteorological forcing ( Figure S1a and S1b), but that the LAI relationship to 5 precipitation is not robust to changing the input meteological driving data. (Figure S1c and d) This implies that errors in the 6 simulations of the mean and variability in precipitation in the current climate, that are very difficult for ESMs to simulate well 7 (e.g. Flato et al., 2014) , are very important for the simulation of IAV in LAI. Thus we do not include analysis of the LAI to 8 precipitation relationships in the evaluation of the current model simulation. 9 Table S2b : Mid--latitude LAI evaluation. As in Table S1 , but for mid--latitude region (between 30° and 60°). Table S2c . High--latitude LAI evaluation. As in Table S1 , but for high--latitude region (> 60° b. Figure S7 
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